JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Abnormalities in avocado (Persea americana) ovules at blossoming are explained by demonstrating their possible origin at some stage of ovule development. Degeneration of the embryo sac at the micropylar site may occur at the four-nucleate stage or at egg-apparatus organization, prior to or after the filiform apparatus has formed. The time of occurrence of degeneration decisively determines the appearance of the degenerate remnants. The absence of an embryo sac and the presence of a double embryo sac originate at the earliest stages of the nucellar primordium; a third abnormality, compartmentalization, is assumed to originate at the megaspore tetrad stage.
Introduction
TOMER, GOTTREICH, and GAZIT (1976) found that avocado ovules at blossoming included a large percentage of degenerate and abnormal ovules, many of which were difficult to identify or interpret due to either a blurred appearance or excessive irregularity. This study is concerned with the development of the avocado ovule and attempts to elucidate the origin and nature of previously encountered abnormalities. The normal and abnormal development of the avocado ovule was described by SCHROEDER (1940, 1952) . Some new observations are recorded here.
Material and methods
Floral buds of Persea americana 'Fuerte,' 'Hass,' and 'Ettinger' at different developmental stages were fixed in FAA, dehydrated by TBA, Tissuematembedded, cut serially 10 15 ,um thick, and stained with safranin-fast green. On February 22, 1973, developing inflorescences were sorted according to the stages present at that time; they provided the earlier stages. On March 7, 1975, buds from inflorescences starting to flower were sorted according to size; they provided the later stages. A total of 400 buds was examined. We did not see formation of the filiform apparatus; this study included only the earlier stages of the eggapparatus organization (fig. 7) ; hence we assume that this formation is one of the latest events to occur in embryo sac development. ABNORMAL OVuLE DEVELOPMENT Abnormal development includes degenerated embryo sacs and deviations from the normal path of development that are not associated with disintegration. DEGENERATION Different types of avocado ovule degeneration at anthesis were described by TOMER et al. (1976) and classified according to the degree of deformation or irrecognizability of the degenerate remnants. In the majority of degenerate ovules a degenerate egg apparatus was seen, and the filiform apparatus proved to be the most stable part of it, still recognizable when all other parts were no longer identifiable. In a minority of degenerate ovules a small, formless mass without any resemblance to an egg apparatus or filiform apparatus was seen (TOMER et al. 1976 ).
Results
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The present study allows a division of the different forms of degeneration into two main groups based on their origin, using the presence or absence of the filiform apparatus as a criterion. Degeneration of the embryo sac first manifested itself clearly in the fournucleate stage by affecting one of the nuclei pairs, 
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This content downloaded on Sat, . 1976) . Its origin could be traced back to the nucellus primordium, since ovules u hich could be expected to have an archespore or a megaspore mother cell were lacking. This is a plausible reason for a missing embryo sac but does not exclude the possibility of later origin. A degenerating archespore or megaspore mother cell also might give rise to a nucellus lacking an embryo sac, one degenerate cell not being discernible in a growing and differentiating nucellus. Still, a degenerating archespore or megaspore mother cell was not seen. the nucellus. This assumption opens the way for the many combinations which actually are encountered when large numbers of ovules are examined. Essentially, the cavities and compartments are embryo sacs competing for space and are reduced in size. The abnormal shape, the irregular number of nuclei they contain, and the unorganized behavior of the nuclei may be the result of a loss of the normal control mechanism. The evidence for these assumptions has to be worked out. In contrast to this behavior is the perfectly normal appearance of twin embryo sacs which we assume arise from twin archespores via twin megaspore mother cells. Special mention must be made of the dots in the apex of the nucellus (fig. 6) . A nucellar apex is rarely mentioned in the literature. JENSEN (1965, 1969 ) described a nucellar apex for cotton and pointed to the specialization of these cells. The dots in our study were confined to the apex cells during a limited phase of ovule development and may indicate the special physiological nature of the apex cells. No reference to these dots was found in the literature.
CAVITIES, COMPARTMENTS, IRREGULAR NUMBER OF
In our study of the avocado ovule we encountered a great variety of aberrations, some of which were described by TOMER et al. (1976) . Some variations, apart from artifacts, were easy to comprehend, but the picture was frequently unclear or unintelligible. We tried to clarify these cases by tracing them back to their origins, which resulted in a better understanding of the various kinds of degeneration. In an attempt to sort the manifold appearance of avocado ovules, we have divided them into the following classes: no embryo sac; immature embryo sac because normal development stopped at some early stage; normal embryo sac; degenerate embryo sac; twin embryo sacs originating from twin archespores; and compartments and cavities originating from megaspores. 
